Abstract-We propose and demonstrate Sodium Zinc Molybdenum Tellurite glasses (Na
Tellurite glasses combine the attributes of wide transmission region (0.35-6m), good glass stability, rareearth ion solubility, slow corrosion rate, lowest phonon energy spectrum among oxide glass formers, high refractive index, and high nonlinear refractive index [1] . Neodymium-doped tellurite singlemode fiber laser and Er 3+ -doped tellurite singlemode fiber laser have been demonstrated recently [2, 3] . The signal-gain characteristics of Er 3+ doped tellurite fiber amplifiers are clarified based on spectroscopic properties and signal-gain measurements [4] . Since the manufacturing process of silica glass fibers was significantly improved, reducing the attenuation caused by hydroxyl (OH − ) absorption to a promising degree of ~0.3dB/km [5] , the wavelength region near the zero-dispersion of silica fibers at ~1.2μm may become a potential signal band to further enlarge the transmission capacity of the current optical networks.
Continuously increasing demand for data transmission capacity of optical communication systems has been stimulating an ongoing search for fiber optical amplifiers which operate within the low-loss transmission window of OH-free silica fiber (1.2-1.7μm) [5] . To completely exploit the second telecommunication window, however, both the short-wavelength edge (~1200nm) and E-(1360-1460nm) bands should be covered. Ho3+ shows promising to achieve some novel near-infrared emissions due to the rich multiple energy levels.
. The density of this sample is 5.31g/cm 3 . By using the Metricon 2010 prism coupler technique at three wavelengths the refractive indices were obtained. The NZMT glasses refractive indices were 1.950 and 2.011 at 633nm and 1550nm wavelength respectively.
Using Cary 5000 double-bean spectrophotometer the absorption spectra were obtained from 300nm to 2600nm. NIR fluorescence spectra as well as decay curves at 1.19µm ( The radiative transition within the 4f n configuration of a rare earth ion can be analyzed by using the Judd-Ofelt approach. [6, 7] In the Judd-Ofelt theory, the electric-dipole transition line strength between two J states is expressed as [8] , || are double reduced matrix elements of unit tensor operators for the corresponding transition. It has been found that the matrix elements are essentially the same from host to host, and the matrix elements calculated by Weber et al. for Ho 3+ in LaF 3 were used. [9] The experimental oscillator strengths f exp of the transitions are obtained by integrating absorption coefficients for each band using The relation between line strength S ed and oscillator strength f for each electrical dipole transition is given by ), ' ;
where  is the mean wavelength of the transition. Using the experimental oscillator strengths, the Judd-Ofelt intensity parameters  t are determined by using a leastsquares fitting approach. The measured and calculated oscillator strengths, the electric-dipole line strengths S ed for some transitions, and the Judd-Ofelt intensity parameters of Ho 3+ doped tellurite glasses are presented in Table. 1. A measure of the quality of the fit can be noted from the rms deviation  rms between the measured and calculated oscillator strengths The measured and calculated oscillator strengths, the electric-dipole line strengths S ed for some transitions, and the Judd-Ofelt intensity parameters of of Tm 3+ -doped NZMT glasses are presented in Table 1 . The Judd-Ofelt intensity parameters  t , determined by using a leastsquares fitting approach, are found to be  2 = 4.95  10 . The rms deviation is 0.2910 -6 , which is comparable to the rms deviations found by applying the Judd-Ofelt theory to rare earth ions in other systems.
Using the Judd-Ofelt intensity parameters  t some important radiative properties are calculated. The spontaneous transitions probability A is obtained using the equation [12] , 6 , 4 , 2
where h is Planck's constant, e is the charge of the electron, n is the refractive index,  is the average wavelength of the transition, J is the total angular momentum of the initial state and the elements ||U (t) || are the double reduced matrix elements of unit tensor operators calculated in the intermediate-coupling approximation.
The fluorescence branching ratio of transitions from initial manifold |(S,L)J to lower levels |(S',L')J' is given by
and the peak stimulated emission cross section is calculated using where  is peak fluorescence wavelength,  eff is the effective fluorescence bandwidth and A is the spontaneous transition probability. The radiative lifetime is expressed as 37m) decay at room temperature were 281s and 43.5s, respectively, and their quantum efficiencies were approximately 9.3% and 22%. Those results indicate that Ho 3+ doped NZMT glass is a promising candidate for optical amplifier operation at 1.1-1.4 m wavelength range.
